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gjtg ! ~~ 5 Wfr* 1 *m«^*«^«^ffi^*^- Htrts^ 1 & «t 

o 

<b *i 4 # * mtmm<D t PM^-r & # fa k * rw« * * *. £ - 1 z mm t ? 

£ ft** 6 fBttOHW ■=£ v * - ;w 
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[ft** 9] 
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[0 0 0 1 ] 

#fPJ3fi. f&^-f^-K (&T\ TLED (Light Emitting Diode) \ tm*) 
[0 0 0 2 ] 

rjt-fe* a t * w-fe^ t m-fe^; ©aft C J: o T fi-fe* *4» 4 

[0 0 0 3] 

It^'J > hR«©JJ»fc«H*6^©*L*WttU a&SBLoMKT/uS -*A 
[0 0 0 5] 

£ ^it?L<^ ^Itfei^^^lt s * -c n ft-r 4 1 fc k j: 19 , ? y fcffl 

[0 0 0 6] 
[0 0 0 7] 

ttL**ii-*-*fci6©««* t 4*« ! X«t2^B**nrv»*o £*tt#*IH2 7. HI2 8* 
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#IfcfcIt2 0Hjj*fcJ::tUr, M2 7 l>Z^-tX 7 iZ y ^7f y ~f 9 0 0 A~ F 

M (BB*«-Cii6«) lii y T/ Mfilt 9 0 2 i: 7 'J 7 ^ ^ » ^T*f- 

y 7 9 0 0**#l«S*L;fc? , y > hM9 0 2 IC^LT, * x > *»u 9 0 4 fcMte&o X 
f >yJV9 0 4 14, ^7f 7^9 0 0 «t <9 ^LifcO^fV^iS^Tf y'/g 0 
0WJ(«$*T, St^Tf 7 7*9 OOi^l 4— 0*)*:£*S;jI?L9 0 6 A~F£ 
BBfKLT4a«>0-e**o ^r>y;H0 4li, #Sil?L 9 0 6 imfo* fc^Tf- y 7 9 
0 OKfcZXi (;fiTOLT7''J >- hBB»«9 0 2 Clfe4o 
[0 0 0 8] 

Mfefe*tlSW»fWE!*BI2 8 (A) \Z7fi-f 0 Z.<DVtm~C. #M?L9 0 5 &"3bfcHSC# 
##8-9 0 8 &3frgL£ (H2 8 (B) ) *-r>">;V9 0 4 &JPl»?*J-L (12 8 (c 
) ) , SM^M9 0 8 «?-tSo dtUzioT, ^Tf-yT'Wl! 
5fc#9 0 8i»ffi$*ifcefeLEDty'J > WI9 0 2 £^££1" & £ ttf^mt 4So 

Mm:fc«U] #MF*2 9 9 8 6 9 6^Wl 

l&WFXWL 2] #W 2002-185048 

l 4 d t -t h mm 

[0 0 0 9] 

McafeLED^it^^i (4 Eire & O > ±IBRMm# BWK* & ^ 

SfeLED) Wffl^itff^it^o-CStLSo f^iT4i<, M?Li6feLED 
-/V > hE«MET?tt, 7°V > MS^fc{4glJ^H^LfcH:it^ : S:^K-/V > 

±|BLfci^*^^f4^*v> 0 
[0 0 10] 

raw * v a - ;K mwmW, 45 4 tm^Sf ^- £ mft-T &-2:£§!ft£-f&o 
[R«£fil2fe-$-£> £#?>#&] 
[0011] 

&imfrbft*mm2tL2>*mft%yt&w:x$>^x^ ^*<tt, mm*mfag>mm<v, 

miRvm2 o«hp 1 . mmm \<ommt mzm 1 on* t * K&m-t &mi<om 
w%m t > «ria* 2 <dw.m t miB^ 2 t * m^^i t*^^-r ^> m 2 <Dmm.uu t *m 
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[0 0 12] 

$ tLtzmm&MK- -t -o thus-*- 4£t*t*4, 

[0 0 13] 

[0 0 14] 

[0 0 15] 
[0 0 16] 

[0 0 17] 

MW-m&mtm.i &ytfcm*ffiz-. mmmm^ 2 ©±infct±» 1 2 o^**^** 

[0 0 18] 
[0 0 19] 
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[0 0 2 0] 

> <d %m^>wm cov^m^ t & & % m w -r £ <> 

Hll (a) (i^ *$«SW^efeLED7V'ff-^2 -SUc |"LED 

TWf-*:/2j tv^ 0 ) ^aw&M^^i-^IIS^I-miltrab^, HI 1 (b) it, LED 
Tl^ff ^2O¥IMa 0 Hll (a) J3u ^fcjfi-f* L E D 6 <7>@B?!) 

i-m-tr&i?. ^o^^^cna^^ii^iii&t^^^T'^^o @i (t>) -en, 

[0 0 2 1] 

S i C*«4 CJSHT, #t TS i C«4J iie^o ) ±^ 5&3te«**tr*»fl^»tt 
^ib^4^tf^4LED6^ NfiWJ (^"Cti. 7fx5?!U ^It3 51®) 
Y V y ^^JbtlCfE^J^^T** fcO-Cab&o 3 5l©LED6ii, S iCH4 0±I± 
, «W4 = 5 0 ^ m©jailS«5*3ftL.;fc*K ^KiHMlJ&ftfc J: oT^J&3*LTV>a 0 -f&fr 

*>, sttmisa. s i vsM'D-m^i&fc&mm o 5i^led6) &h 
, ^sjssirs* r&K*m»7j ) o 

[0 0 2 2] 

L ED 6 cOt'fXL 1 XW 1 f± 2 8 5 ^ mX 4 0 0 ^ mT?* *9 > LED Gfif^'t 
<f XL 2 XW2l±2mmX2mm-C*^ LEDTWf ?^20t^XL 3 XW3*2> 
2. 1 mmX 2 . Immtli^o 

LED7V-ff7 7 p 2^iit:ov^, ®f®IIl£#P.?. Lfc* 1 ^ S&KRSt*. 

B2 (a) (4, HI (b) i:|3tt^A-Ailflilt*^ 112 (b) l±, I^B-B^. 
»flii0-C**o 3 5i<0LED6Ofi, Hi 2 (a)"C{±, l^fl^JgOLED 

6afclff2yiJBOLED6b**, 612 (b) "CMU 7=ff4^Jg^LED6ci7tr5^J 
|©LED6 d5&**£*l-CV>& 0 
[0 0 2 3] 

LED61i, S iC*R4±i:0**iSiifcn-AlGaN^y7rI8 3 0 

nm) > n-AlGaN/GaN30!IODBR (Distributed Bragg Reflector 
) @10 (-aWSS 3 ^m) > n-G aN^77 KS 1 2 (S i K-7 P 13X 1 0 18 cm- 
\ £3 2 0 0 nm) „ InGaN (J¥S 2 n m) /G a N (ffS 8 nm) 6JTOO#M 
?#?ft*114, p-G aN?r; KJf 1 6 (M g K- 7"* 1 X 1 0 19 c m" 3 > 2 
0 0 nm) , p-GaN3>^^Hl8 (Mg F-713 X 1 0 19 cm"Ml$ 2 0 0 
nm) &j&*o i-^t>*>; LED"6(i> S 'i C3IMR4 HOT^tWfc** 

MS (n-GaN^7?FH2) t^ffi L«fcB3*L;fcj**SMi (p-GaNa^^ 
h)118> p-G aN?7? K« 1 6) ttM (Mi^P«*ll4) 

[0 0 2 4] 

p-GaN3>^ >Jil 8 _ht' ii> N i/AuM2 Ot^UI T0iSWIi2 2rt s 
3£jfcS*i-ri5*K n-GaN^7y FSl2±Cli, nfB*« (*V-K«S) 
i/Au^S2 4* s ^§ttTV^ 0 

±fB©fllj£ri*'s>fc* LED 6 K33V*T, I T0i^i2 2tTi /Aull2 4 
LT^Hi-^dtHJ: M 1 4 ^P>t5 4 6 0 nmOf fe«tf)ti^o 

^mm<D=Bmx^ P mmm (rs- km) i:Ni/Aufi2on T02511S2 2 

[0 0 2 5] 
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MOBa&J&J&ZtlX^&o El 3 (a) ti> L ED 6 <D¥Wmx&& 0 HI 3 (a) 

2> Z. k tz £ «9ED£bffl£BJ&-f t LXi> Ztz, JM~OT£^Syi9l~3t 
[0 0 2 6] 

±M(Om^h^^ 3 51©LED 6 S i Ca^4±TMt^lfc8Mj*S*LTV** 0 
HI 2 iC^-f £ 7 fc* i»t*LED6 afcLED6b> LED6 ctLED6 dt!±, 

led emu. Miciot^^titws, 

[0 0 2 7] 

ifc, #LED6a, 6 b, 6 c, 6 d 2 6 ^ t^l^ i ? C« ( 

Si 3 N 4 l) 2 8#W££*L-CV>£ 0 ZLX, mmmmm2 8±Ki±, LED6 aOpfllJ 
M (N i/Au?tIlg2 0, IT0IS1I2 2) £ L E D 6 b^nMS (Ti/Aul 
@2 4) ^fit^y; 7yTO3 OM^^tv^o LED 6 c (DpMM^t 

LED 6 d<7)nfflijmMi:^F H n, «H2 SlCM^tL/^'J y 5>BE>»3 0 CicTft 
aStLTv^o L"C, *l?r»3y!)B<BLED6 e~*7ff*3?lll©LED6 f Wit 
IWCL-Cy; -7 v@E^3 0"eSMa3*LT*JlJ, fOigft, ^tOLED6^ HI 3 (b 
) <Di£ffi.m\Z7F-f X 7 iz y WMfc&&ZiLX\*>& 0 LED7Wf-;y2i:iv>t, it^J 
^$c£*L*:3 5iWLED6 <£>F*U &«tfc1B!l5fcSBO L E D 6a«Ti /AulS2 4 
SfLEDTW f 7^2^©*V - KM 3 2 ffi«ffi1HI*3SO L E D 6 

d^N i/Au»12 0. I TO»93M2 2 **L E D T W f- v 2 ^#©7 </ - KH 
®3 4 

[0 0 2 8] 

03 (c) 14, LED7 W-^>.y^2<7>*m£3EL*:IS-C£>&o EI 3 (c) Kzrrt «fc 9 
fc, LED 6 kl*KttM<7)S i Clt4iICIi, 21^^3 6, 3 83*5#j£$*L 
t^So ^m»3 6, 3 8li, Ti/P t/Aul^f)*So 

f U, H2K^ti^, * V- KM 3 2 fcl&M^a 6 ttf, yj?^E»4 0 
£.fcl>*S i 036*4 fcHR$*Lfc**-*-/l/4 2 £4hLT«&R$*iT*5»K 7V — K« 
M3 4 fc&M^S 8 -TU *vl2i&U 4£5iO f S i KHRStLfc;*;!/-* 

-;U4 6 «:^LT«^$tL-CV^o £33, *;W-*-;V4 2 , 4 6ii, S iClt4CPi 
Wt^fltz^MZ 0 //mCO^L^P t ^U4^^ti|)^o ±fB^m^ : f-3 6, 3 8* 
b, WftW&ZK-ltZ 5iBtf>LED6fc, 1&m*fe$kLfzft.1&X 5 0mA«ll$:I^L 
fcBROttffcWEtt 1 2 0 Vtiot, 
[0 0 2 9 ] 

S i C^K4<DjtM1!!lK{i, LED6 i: S i C^«4 OftTiB&Kftffitt 7H55h£®£« 
7 <t "5 4 8 ji^&jfcS „ 4 8 W\ ^©I*tttl 

[:(Sr, B a) 2 S i 0 4 : E u 2 + ©Jt^^W^t S i 0 2 OfBSfc^ *> 
(Dfrbtek* f*ffi4 8©f*T (B2#i) J4s 5 0/<mt*4o ^tt#Jit 
Kit. i/ya-VKRfef, i#*->#J8B^^'M 5 K#JS*fl§v*T v> 0 
[0 0 3 0] 

^LED6 0M1 4*fcifelt$*Lfc*fe3teO— *Btt, ±ffi^^M4 8 4><*>3fefe# 
(CioTJt-fejteKgBtfe^tL&o -e-L-C. LED 6 ;frfc<&#fc:ft Ojtfeft**'* 
$£tL-C (flfe^tLT) 6fe3fetf*3&£-T*o i^ii, 4tS i C^4WKC 

t±*R*t»-C**DBRJil 0 3 *LTi^ 4T*4CS i CM4C 

K£*), #L E D 6 CiJttiMffi L»^lfiI±t*o *W«B*Ki5V»T. tTM 

fctt, &S^4 0 0 nmJ£Jl±5 0 0 nm*i^)«l^^V^\ ft&Httte, 5 5 
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OJ2Lt6 0 0 nmJkffiO&MWlt*^*) ^it-6o U^T, ±ifcL.fcff||-Ctt, LE 
D6 ^^5l^;ti°-^M^4 6 0 nm<D^(Dt Ltztf, uW^tStifeot, ±|B?& 

*fgH tf - ? £#1- & l e d zmi&-f & - 1 1 l r mt> & v» 0 

10 0 3 1] 

.JBL±fl!>»at*» f)44LED7Wf^20 fco v> T . HI 4 ~ H 6 * $J& L ft 

B4-B6"Cli, LED7W f-y "7 2 ©#»J&«5frfcfc&*W!»fl*fctt 1 0 0 

[0 0 3 2] 

3fcf\ ;£«&JIHI^*WBJ&ftifc (Metal Organic Chemical Vapor Deposition Method; 
MOCVDft) tfflK 0 4K^ti^, S > K-7S i C*^l 0 4±K> n-Al 
GaNAy77il0 8, n-AlGaN/GaN3 0)IIODBRll 10> n-GaN 
^77K1112, I n G a N/G a NO^!i?#P»*l 114. p-GaN^7f 
KJB 1 1 6 , p-GaNn>^^ Ml 1 8 £ dOJH [X® (a) ] c S 

y K-7°S i 0 4 «\ tt@2 >f 3 0 0// m^^^-e^^o 

[0 0 3 3] 

#CK, n-GaN3>^ 1 1 8^ffi \Z^r7,>7 5 0 £i&-To v^^y/W, # 
LED 6 Kj3&t£N i/AuM2 0 ( I T 0$89!Wffi 2 2 ) ©3^1ft^j6**J: «9 fe — EI 

1 1 2«5*l«T?xyf>/|:J:5ft*t4[Ig (b) ]. itU'J: 0, T iVAuIffi 

2 (nlliMI) 5 2*«3£jft$*L*o 5 0 14. ^fcXgfcfr < I? t'Efc* 

[0 0 3 4] 

JM^a^OWUv^i' 5 4 £jfe1"o ^Rv^^fV^O^, S iC*&10 4tfWL& 
i-exyf^^U 36S*ffl» 7 2 6 *^t* [11 (c) ]« i-ftt>*», &I& 

[0 0 3 5] 

ti[I8 (d) ]o 

±KS i 3N4JEI 2 8 fc*frU 77^56 ^Ito N i/AuIl 

20 (itoi^iI2 2) »jft^3fe**JSL4i.ot(*(fc*4 0 

S i 3 N 4 JKl 2 8 & ^ y f- > ^ K J: i)B^Liz^ N i/AuIll 2 0 ZM 
liaotMtSc £*LfcJ:lK Ni7AuIl2 0«$^^[IS (e)T.'^ 
^5 6±C»?ii/:Ni/Au»112 0 PFSfO tt* #:I|lfctr < flffc, 

[0 0 3 6] 

±EIg (e) fcra*0^fe^J:fJ, Ti/Aui|2 4«tS c t^^> Ti 
/AuISMf^WtSS i 3 N 4 Ml 2 8 ffitfWt 5 8*3BJ*U £ 
«tBL7cS i sN4JR«^*^s'^>^^J: UBt*Lfclfc, 4I*R-e*4T i/AuR 
1 2 4*3K*KJ: »)MLt, T i/Aulf2 4 4:^t*[IS (f ) ]o ^^^58 
±«§H/:Ti/AuI12 4 C^HiF) ti. < «f itv^^5 8t 

— If »C o 
[0 0 3 7] 

*;v-*-;V4 2 is J: if* A'-*-* 4 6 ^^i"-<< , A 
itm^O-H^^v^^ 6 0 ^Jfe-To v^4r>^^ x^f ^^CioT^? 2 0 0 fxva.(D 
?L6i«U ii?Li:feI«f> y + % JfCP t t^«t 4 [IS (g) ]» v^no 
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mmm 2 5 *^i--< < . imcnsp 2 5 Mj&^fcmmwvmmz^A? 6 2 £i&-r 
acis (h) ] 0 -r**6 2i±. 3fcr5gfcff<ffrfcife*3*Lao 

[0 0 3 8] 

1 t oii^ma 2 2 ^^-r^ < , iin omwmm 2 2 jBja^psfeWMafl-oiiifcfc 

v*^ 6 4 ^Ito v^^r^^t^ I TOll 2 2 4-7^7 *y >inz£<oxmm-fz> 0 
ZtiKX «K I T01I§1«2 2A^JfiS*L4[Ig ( i ) ] 0 v^^6 4±C«?^ 
IT01122 *iefc?T<flrfc, a|v^^6 4 fc-*fKl&*£*L&o 

7*V yi?mm.3 0, 4 0, 4 4 *5^Jfti-*o ? ^SB^^3tOTm^^>OT^^ 
X^6 6iJSU«^ ST i /P t/AuRtIft:±o-C^jSt4o C 

WCiot, Ti/Pt/Au»^^7'Jr«3 0, 4 0, 4 4«§iU[ 
Ii (j) ] 0 -7^^ 6 6±CM^^T i /P t/Aul (^H^) fcK ^XSKfr 

< mk, mm-?*? 6 6 *ls 0 

S i C*K1 0 4Tm*mmLXm&- 1 5 0 /i mfcWSEU HUB* /I"-*-* 4 2,4 6 
£S i Cltl 0 4 X®«*e>»lH (k) ]o 

ilfClfLfclflSt:, llfrfB*&**?3 6, 3 8 ^?f^i-^<> asm****^ 6, 

^3 6,3 8* s ^$tL*[X5g (1) ]o THMEv**-Lfc3&J«3*LfcT i/Pt/Aul 
[0 0 3 9] 

iv>t, Wl4 8«t'<<, (Sr, Ba) 2 S i 04 : Eu 2t «fMM 
5fcfc S i C^flHS^i: '>U a-**, ttrlB^Sffit|5 7*3J:(y f #LED 6 

-fefflK**® < 3rS«l*jfc:*So V a-^WJBfcRtHIU* J: <9 &J¥<&ftU 

flWKJ: VffifcvmtMmK-fZZtKX «K &*#ROJ¥S*i$h-fctH3feS feo 

ftf£lK ^'»^CJ:otfl*OLED7Wf-7yt:^IU, LED7Wf'^ 

2 (mi#M) tf&m-r&o 

[0 0 4 0] 

s^^io^ifs^^o-rv^o ^ois*> ^eoffiOM^eitai^tL^wfe^ii, Meat 

3te#*]5toeUT2t&jfefc£SI$*LS£ fcfc «K ±fBL/cfetr £;d s ®$c$ *lS £ 1 1 &S 
[0 0 4 1 ] 

tettbit, TTft*-(?*4 3 8 0 nm-7 8 0 nm OjfcSO.X'** b >WJ&fl-* 

^trjt*l&jtJi* t l&-r*»^^a*o r®3fc^fc*18bj&#?IStfcJHv>fc fife 

LEDJ tv^^Cli, — ftftfc, fetr fe^Cftv^^tlfcixtv^. L^L^r 
tf 4 ^ Mil?, ^fc:-^$t«rt s 3 7 0 nm ^<OTs^ 1-/Wij£ 
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afeftflfcSfcSlv^fc^K TO^ab* 3 8 0 nm£l±i:«W*1)otv^:J:^ 

4<H 3 8 0 n mfiJLh 7 8 0 n mJSLT^IEIioatftfifc^Sr^tr ^ KlfflHTIBt** o T 
, ±fBLfc±3§:3fc 4 6 0 nra©ffe*^%fSOT«?ft^LEDC 

(*i<oii 2 ) 

0 8te, Hi^il 2 LED71/^f7"/3 0 2<D«i 

JfcfcjjW'WKIfrftEIT?* *K 0 1 (a) kW*CLED7Wt9^t*aLfcHT*4 

[0 0 4 2] 

^Mi2WLED7V'ff , ^3 0 2 i±, ffl* co L E D OftflX. <9 & LWfcffctt "b *l 
^IftKHSfeO^Bl ©LED7W (01-03) £mcmj&"?$>2> 

[0 0 4 3] 

08tc^i"J:^ LED7Wf*>'7'3 0 2 £fl£j&-rs^ > K-7 S i C 

«3 0 4 (JBHT. J£fc rs i CM 3 0 4 J i:f% ) OTlBWK&\,*X* -fe<0**2L 
CfioT, iiS i Cms. 3 0 4<0-aj35«»ie>H«Jlfe$^-C^4o i£Ri8Sfc«B3 0 4 a, 
3 0 4 b *KttfcBttfcov>-C{±&&-tao 

LED7V^f'^302 Of Ml 4 8 ^ i^fc^l©¥I@ It i 1 (b) fctft-f 
^l«lWLED71/'ff^2tll&W-e*So iit, 01 (a) Jci5»t*A- 
A««ty f B-B^^ffi^-ri>OT-C-^J»fL./cLEDTH'^^7 P 3 0 2 O»fM0*^tL 
0 9 (a) , 0 9 (b) l:^to 0 8 Cjjr*" 3 5i@«LED 3 0 6©rt 

, 09 (a) -Cti, l^Tl^iJ10LED306ai:l ; ff2^jaoLED306b^\ 09 
(b) T'ti, 7lT4?iJ§©LED 3 0 6 ci7lf5?iJ@(7)LED 3 0 6 d^StLTV** 

O 

[0 0 4 4] 

* 4 HJE^ftJg L7t^##-^mO!*I<D p-GaN3V^MH8 (0 4 ( a ) #J£ 
) (D-»^*t*ifcKJ:*) (0 6 (h) #PS) , MSRIH]i!Ii«:t*^J&"*-S£ ^ Lfc 
(@2^)p-GaN3>^^Hl8) , £*UC*tU ^I®il2-eii, 0 
9 (a) , 0 9 (b) lZ7F-t£ ? K, p-GaN3^^^H318 tt-tO % Z T, 
p-GaN3^^M31 8±fcK»tfc* y**:i-*-»M K (TaaOs) I3 2 1Ki 
<>xw{hm&*$mtz>zt t ltv^o fit, &Jfc©1BS!2-eii, ^>^;v^-^-f 

0jm«l3 2 3 2> S ^$$*LTV^ 0 Lt^ot, LED7V / ffy7'3 0 2 (CiSV^T,, H^lJ 
«ifc$*Lfc3 51OLED3 0 6©rt, «l*SOLED 3 0 6 dWlTOMSg 
^LED7l"ff -^3 0 2 if©7> - KM 3 3 4 ft S « ttz, &mS$MMV&V> L 
ED3 0 6 a <£>T i / Auli2 4#S»LED7l^f f '^3 0 2^#0#V- K«ffi 

[0 0 4 5] 

S i CM3 0 4 OTI1 (*MMMWMfcttR*M« KUU IJtLfcJ:^, SJIfctt 
3 0 4 a, 3 0 4 b#«jS§^W, liW3 0 4 a, 3 0 4 b©»IKt, «1 
3^3 3 6, 3 3 8^tL-rtiM$tLTV^ 0 

#JB£SP3 0 4 at±, #V- Km® 3 2 i*«$*L3t^'J y^E«4 0 fc*&m*»3 3 6 
t *«5!Ca9t-»iR1~4^^-*~^3 4 2 K*t(S-r*ffi«lc3^ja£S#t, $)l&ftB3 0 4 bli 

,7v- Km® 3 3 4 fc^as^^y ^ieisu 4 t*&m^3 3 8 t*m>%mzmm 
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4 b *;V-*-;V3 4 2. 3 4 6 S i C3&K3 0 4 © 

;v-^-;v©^ii)«t^?L3 0 6 1 ji«ift< T-*-tr <fc 0 K U SK**-*--^^ 
[0 0 4 6] 

±E©ift*6&4LED7U'ff'y^3 0 2 oHJIJifeKov^, 010-0144: 
#HSt**«?)SiKi-ao *MIl<7)LED71/^f'y7 , 2©SUft (0 4- 

BB7) fcPQ«i5fl:«iJa-K:ov»roS£5§tt1i«&t*i"*^fc^«>*o 01O~014ta 
„ LED7Wf?-/3 0 2 ©4H**«*fc 3 0 0 0 fr&0«F*f«|- U 

W3ftliLED7Wf^3 0 2 OJtJS-f 4 Lfc***^ V»4 £ 

[0 0 4 7] 

5fc1\ MOCVDMK HI 0 tc^f <£ -5 fc, y V K--/S i C&M3 3 0 4_Lfc 
, n-AlGaNA«;77|3 0 0 8, n-A 1 G a N/G a N 3 OHJWOD B RS 3 0 1 
0, n-GaN^7?K13 0 12, I n G a N/G a N©^it^#P«*i 3 0 14, 
p-GaN^77K13016, p-G aN^>^ h!W 3 3 1 8 ^iOl^f ffl> [X 
jg (a) ]o &*5, y > K-7°S i C3&R3 3 0 4fi, Hife^M 1 fc|WI#. ttft2>f > 
f\ J¥£ 3 0 0 ix m«*5 0 
[0 0 4 8] 

p-G aN3^? hJf 3 3 1 8±l*^^^ y V > f * tzltV * • ^SK^ 
-C^*;^*^ K (T a20s) 113 3 2 1 ZmmLtzfe, Z blZ*<D±\Z\s*JX V * 

3^Jfi-T*[XJB (b) ]o 

f Lt, bY^^ 3 0 5 0 tafctLTV^jarV^W^^ ^^V^^M KR3 3 2 

1 fcjLy^;/*rfcJ:o-Clfc*L;fc[X5g ( c ) Itl/^b^^ 3 0 5 0*i*t 

*[XS (d) ]o *<Z>-tfc, ^^7J"J>^KioTITO*3 3 2 3 *^t4. 

[0 0 4 9] 

I T013 3 2 3tf}:^^ 3 0 5 2 «to IT0I3 

3 2 3 £ i Tommmm3 2 3 cm 9 itr»t«*T*4o -e-u-c, 

*1-*[X5g (f) ]o £ilfcJ:*K Ti/Autl2 4iii (n««S^lB) 3 0 5_ 
AtfJ&f&ZtiZ IT0mmmU3 2 3re*4, ^^ 3 0 5 2 t±, ^xe^tr 

[0 0 5 0] 

mkH-OWUK^X* 3 0 5 6 ^Mo agvx^'/^li S i C«3 3 0 4 **StL 

5itx7f>^u mmmmw7 tfrMM2 6*]&m-f2>[j:n (g) ]<, 

vx^ 3 0 5 6(i, ^IgClf< flTfcife*S*L&o 
I T0iill3 2 3 C7^^ 3 0 5 7 **fcLfc_htN iffiitSIfl^SWl^ 
**'J »m-e*>-2>S i3N 4 J3H3 0 2 8 *3£j£-r*[Xe (h) ]o 3 0 

5 7±t^$ttfes i 3 N 4 m pfh^) 3057 l 

[0 0 5 1 ] 

T i/AuW«^jr?£«#&^>««fc^** 3 0 5 8 «:IU ^^^f>^C 
W-T^S i 3 N 4 l3 0 2 8 tXff>^CJ:*)lf*ti[I8 ( i ) 3o v** 3 0 5 8 

Ti/AulS24 WJEiitJ^Ofil^^ * 3 0 6 0 fcj&jfc U 
IttNfcST i/Au!3 0 2 4 T i / Au^l2 4 Sr^-f^ [ 
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X8 ( j ) jo 3 0 6 0±fc»Jfc**LfcT i/AuI124 OFH^) f4> 

[0 0 5 2] 

x;u-*-;v3 4 2 43 4 0 f *;i/-*-;v3 4 6 fc^jft-*-^ , ^^v-*-^^ 
5g«*Ja^©«lftfr^^ 3 0 6 2 SrJfe-To xyf^|:iot:^ 1 0 

0^m«?L3 0 6 UMU £tt?L£MJ* * ? ifT-P t *%Wtfr%> DM (k) ] 
o vx^ 3 0 6 2li, ^tTgff <«rt-8fc*$tLa 0 Mb7t«t9^> £-T?«W£?L 
3 0 6 114, &jfc©^J&l<0?L6 1 (H 6 #M) 4. «J & y£ < X 4 v> 0 mm^v 

[0 0 5 3] 

7'J y viBj^3 0, 4 0, 4 4 4:^1" & e 7V ? ^ie«f ^SS^^^SI 
X^ 3 0 6 4 3^J«LfcOt», ilMT^ST i /P t /A u JRSrSK*tc J: oT^i"* 
o iftCiot^ Ti/Pt/AuI^^^7' l J'r>M3 0 ) 4 0, 4 4 (4414^ 
03?) T&^J&StL&pDg ( 1 ) ]» ^^ 3 0 6 4±^JftStLfeT i /P t /A uJR ( 
>FHiF) (4, ^OlS^ff <«T^, 3 0 6 4 fc— *|Cife*S*iao 

[0 0 5 4] 

S i CM 3 3 0 4TIMLT)f* 1 5 0 fi m [li (m) ] c 
«V>T, SbfrfcfflU 8 £^J&-r^<> (Sr, Ba) 2 S i 0 4 : Eu 2t ©M*» 
i Oz<Dmk=?-t *53-tfc^*^->U t&fS*Mmf|57^4^#L ED 3 

0 6*Sn^:9l«f:«t^CMU ln*MRfl:***o *nf!MBMfc<0&, SR^36#R3 
0 4 8 5 0 mC^i 4 ^ tilt S [Ig (n) ] D W*C J: *ff*PSE^B»tt 

, nife^«si<o»#fcrafc**o 

[0 0 5 5] 

»ft#BI3 0 4 8ffll^^^F7>f /i/Ajfrfcfcfc^-f ->>^v- h 3 0 6 6 £1(5* 
ti[I8 (o) ] 0 

•eit, S i C3fe«3 3 0 4*I*Vl-/l/- K (^H^) xmmVX, V***A*l 
, grSB«IKfiW3 0 4 a (3 0 4 b) (p) ]o £tf>Rfc, WE*/!'-*- 

;l/3 4 2 (3 4 6) 3i ? S i CM3 3 0 4*®t»tf»&*ffi-*-*o 

S i CM 3 3 0 4OTK. ttre«ft««7-3 3 6,3 3 8 *^i"'<<, ^M^m^3 
3 6,3 3 8W!cgia^S i CS«3 3 0 4^MlCv^^ PFHttO ^J&LJfc© 
iili^ST i/P t/AuKIf CicMtSo dtLtCtcT, Ti/ 
P t/AuI^^^^I»3 3 6,3 3 8tf*J&j£S*L*o ffTfB^* *_tK3l2j££fttf: 

Ti/pt/Aui (v^-rtL^^m^) tsR^^^fc-«ci»*L^ ft&fc^ ^ 

ioTfl-*OLED7Wf?^iU[I8 (Q) ]> LEDTl/'ffy^ 
3 0 2 (IH8#BS) ^J*t*o 

»0»1> 2T?(4, LED7W f-y y^ti^ttAT^- KWS, *V'-KM 

ts i c mawM s titz-M^mmi 1 - t * izmm-t & as * , 

s i Citi:Mt^x;v-*-;v«L/c„ iUCML, Hifco^ffi 3 t*J4> 

:J:tLfco 1^.1 £4tf\ S i cmmK&l?2>®f£m*WLi1r%^&&tUt> 

ft 3 i;#4LED7l/-ff-> -7 A 0 2 54, 3fe:£fi9fc, HMi2 0LED7l"ff 

3 0 2 fcRC«jS-C**o U^ot, #3*1553* fcttl&5fc<&JBfl8 2 £ |W| C^F-f-^L-C-?- 

[0 0 5 6] 

LEDT W f-y 7° 4 0 2 O^MUl^ll] 1 5 ( a) *'x TISBIfrE 1 5 (b)lC^fo 
£43, HI 5 (a) i>mi (b) fcWtft, ®MI4 8 *^*L^l*«LtV>*, 

HI 15 (a) CgfJ:^:, 2 S i C*K4 0 4 0±Bt:ii, 

LED3 0 6*; vpJ-^^tM?titv^ 0 

HI 5 (b) t'^-T 4 ^ fc. Si C»«4 0 4 WU *&«3ft : ?-4 3 6. 4 3 8^* 
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[0 0 5 7] 

HI 6 (a) CH15 (a) \Z&tf2> E - E illi*, Hi 6 (b) KWF-F*, 

HI 6 (a) ^tJ:^:> LED7l-f f '^4 0 2m LED7l"ff-^4 0 
2^*V - K*H3 2 fcSMaSftfc-r'J r/M4 4 0 7& ? S i C*«4 0 4 COM4 

0 4ait?8RS*itv^ o 4*:, EI 1 6 (b) K^-fJ: ^ K> L E D 7 W y "/ 4 0 
2^7/- K*M3 3 4 fc&SfcStLfcrV y S>MB*4 4 4 i C*^4 0 4 0«« 
4 0 4 b £"C®Bfc$*LTv»So 

[0 0 5 8] 

ftt, HI 6 (a) K^-T-MK. yV7^K«4 4 0 ^1JK : 4 3 6 t* 1 , Si 
Ci«4 0 4©«WKJKJ**fL/£*mttHT**Au> v *fflW»fc ftSfllMiB*4 4 1 
iotTO^?ntv^. HI 6 (b) ^ ! J-r«4 4 4 

i^m^T- 4 3 8 ^, SiC*«4 0 4 OflffltM $ * Au>?* 

JRj&»e>fc&«ffiBBilM 4 5 tC<toTm^Cfl*I^^$tL-CV>So WlflliBE» 4 4 1 , 4 4 5 
Ji, S i C*«4 0 4±BHja»)&trJ:^tw3EK$tLTV»t:, £ tLK X *) . WBE&4 4 

1 • 7*'; y $>BBiR4 4 0 *5 J: t^«®HB«R 4 4 5 • TV ? 5>HB»4 4 4 |WO*&«Jfc« 

[0 0 5 9] 

Lfc^t, #§«»4 3 6. 4 3 8^e>> S *Lfc 3 5IOLED 3 0 6C|& 

iEOfft^&ftiLEDTV'ff 0 2 OSBS^ftK^T , HI 7~H2 0 * 

LED7V-ff 7^4 0 2 0*jt^ffi (»H£Xg) 14, (i) 
fcv>£, (ii) LED7Wfy^#(07y-KlS, * V- KMfcSBBcS tt-S 2 

flo'^ij ? yaeisio^^- >3&»^t*&&^, dii) < t i>mmw.nt 41,44 

5>6 J S i C3&R4 0 4±®^H»)^tf«^{i^#i»^^t^v\^, 0 3/SC*»v>T 
, Mi:*l«i2^)LED7l-ff '^3 0 2«!S^i:01 3 t/pflg (o 
) itliWt?*4o U^T, **L$^©»«XfiOifclJIJ»±*l«&U £*uai$<oie 

[0 0 6 0] 

±Rie (o) Kffl^-raxg©#n r i$j&fc#*7*BfWH*Hi 7 (a) k^-To 

S i C**4 4 0 4 0frl (*f^lW^*D JiK^^S^ff^n 
*^lii^7U^^ #LED7Wf^fc44««- (J£1T, l> y 7*Si# 

J iv^ 0 ) ^vh'J>^^^«$ji-CV^o £/c &*#«I3 0 4 8 fcli. *10 

^ 's^y's- b 3 0 6 6^*$ttTV>a 0 _ 

[0 0 6 1 ] 

HI 1 9 (a) 14, ^^4 0 5 0 * S i C3&K4 4 0 4 Mill frhJLtz H X*$> & 0 
, 019 (a) tC*3V^T±|a^lO^'f ~>>^">- 1- 3 0 6 6 (HI 7 (a) ) ©feli 
fULtv^o HI 9 (a) K#V>T, t^fJ:?t, f^|#4 0 5 2^f'J 

±|B<£> J: 0**73-^ 4 0 5 0 frb, H 1 9 (b) ^7Fi"J: t~, f- s» -f%fc± 0 5 2 ^ 
1 5?iJ1*o§3 Ht1"o £J*)8|Ui, H 1 7 (b) K^tJ: ? KMIfrvyj -yyVTMtmW- 

[0 0 6 2] 

^SlSftfc iyy* O s> ^#tf?!J 4 0 5 4 J fcv>^ 0 ) £H19 (c) 

-To f- y "fl&ft&l 4 0 5 4 K33V>T, y -/mfal 0 5 2 li, Z<Dzf>) v VWM± 4 0 
, 4 4 4 (H 1 5 #P£) (O—WSW. Lfcf - ? yft^J 4 0 5 4 ©£jatf>«»fll 

f- y -frnWH 4 0 5 0 ?r-gJ D SfTo 
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[0 0 6 31 

-7|s:-foSIJ^^^ h (i2©Nv>^'>-b) 4 0 5 6 KS£*i-£o i^t 

I, 120 (b) Km-tX ? mit^3 0 4 SUflfc^O^-f v>^>- F 4 0 5 6 
K&m-f&o HI 2 0 (b) l±, 7 , «#^iJ4 0 5 4«0&*H|-e&3HI2 0 (a) 

[0 0 6 4] 

S i C^=K4 4 0 4<7)*^M^^7.^ 4 0 5 8 ^Wufho ^J&fJWitt 
, #&«3ft ; f-4 3 6, 4 3 8 (HI 1 6#FI) »f5ElJa^<Offi«t^Jo Lt^oT, v 
^^ 4 0 5 811, 7!t#^J 4 0 5 4 OJH^fafcffitf&ftrJRO 4 
J&$*l;&£ t tfti. 4*. ^^4 0 5 8li, ">x^4 0 5 0 S#Cf )St4ifc t L- 
T^#t>^V^ 0 ^x^4 0 5 0 y*^J4 0 5 4 KSJ «9 JffW K> 

-^x;n4 0 5 0atM©jlfJ6flH* 4 0 5 8 h7^f 

[0 0 6 5] 

±15"^** v^^ 4 0 5 8*fe*tHL;fc*B#<0S i C3fe«t4 4 0 4iIC * 

^tr-A^t^c j: <9 T i/AuflOTi PFEI^) *3&J&Lfc&, ^^tiotA 

^tUCioT, HI 8i:^ti^C, ^mSi : f-4 4 3 6, 4 4 3 
8 £ <fc tfflllSEiBM 4 4 1, 4 4 4 5 ii^fc^ tt2> . 

v^^ 4 0 5 8tll:#f tfcAu^ y^rl PFHI^) fcMSS^** 4 0 5 8 t-ff K 
Bfc*L/c3£, ^ ^^V- K 120 (c) C/5ti^:> 1®*<£> 

LEDTW f-y ^K^lUt, LED7l^ff'^4 0 2 (B15) A»^jSt4o 

(HifeO^S! 4 ) 

0 2 Hi, ll^o^U k^&ledt Wf-y 72 £m^&A,*:\ bsb^^v^-^-c 

0 0 QTF, #K rLED^ya-;V2 0 0J tW7o ) 
^«£fWaH'C*'5o 0 0Kll*a&LED7V'ff * 

M12 izm% LED7V"ff7 73 0 2 (B8f) "Ck, ii0^3t«*LED 
7l"ff^4 0 2 (H15f) -Cfc#*>4:v>OT?*4*« % iiTii, gMVj&MlOL 
EDTl"( ^v7 2ZmKVXMW1-Z>o LED*^a-^2 0 0I1, «-f&f!S 

^2 4 0 (02 4) Hife*P§*tTfflv»e,tL& *> 
[0 0 6 6] 

L 0 0 Ji, IS5 c m©Rf* L/:A l N (fiftr/vS) frhtaZ. 

SiiS^4-t7 5 '^^i«2 0 2 i: 3f W**7^Sl/>X2 0 4, 2 0 6, 2 0 8 

M2 1 0^, B.IIWHA2 4 O^fc^jfcmfcStfSfc*^*^ 12,21 4#*|£tf <b*L 

[0 0 6 7] 

02 2 (a) 0 OO^FBB!*, H 2 2 (b) Iigl2 2 (a) K£ 

ttfcC-CSllBfWEIfc, E12 2 (c) (±EI2 2 (b) IZ&WZ DUiu^m^-tfi^i^ L 

122 (a) , (b) K^-fi^K, *7 5y^^*«2 0 2^*i:tt> ISMS*2 
4 0 «*M>Ht<5>l^>#M K?L (Sa?L) 2 1 6 *tT^ So -fe5v^^ 

0 2 CDT®t-fi, Jfc»#ttSr5fc#i"*fc*K^> 1 7 •AmZtlX^Z o 

[0 0 6 8] 

@22 (a) WCRIi:Ix.4^1/>X2 0 4, 2 0 6, 2 0 8O^Wft>t^ 
•b7$7^^i«2 0 2±^ LED7Wff7 , 2* ! lflfo (<£S|$-C31@) %&%fl 

y **tt«2 0 2 tt.'ffS 0. 5 mmtA i N^it^tfS 2ft<0^7 ? ? * 
0 1,2 0 3 /$*«Jf SttTftS-fe^ 5 -^^itt|>^o 4*, -fe75 -7^X^ 
«©#fti:Utfi, A 1 NJ^n^, A I2O3, BN, MgO, Z nO, S i C, 
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[0 0 6 9] 

LED7Wf'^2li> T*<B-lr 9 5 ? 9 201K, frlB^M^ 3 6,38 

(H2> H3 (c) #bs) fl*iS«^*^ffl*tT*«Stf/CV** 0 ±I^7?-;n 
&£2 0 3 £(±, LED7l"ffy^2 *^-*-S^M«:«JtB"tS Jt«?L 2 

ita t &ia«Bfc#U LEDTl/'f f-y -Z2 (i, ^RP3«P<Z)ja«P^**$tLrv»&o fcfc. 
[0 0 7 0] 

tfz, ±iO-b75-^^S«2 0 3 tH»$iLfcTlWEjra?L2 1 5 W««f* J: VS* 
■t75 y^*3MR2 0 3 OJi®tdi±B&— i5:lf*WT^5K#l2 1 9Wf^tv>t 
, itLJ-Jio-CRttfli (R*t?L) 75 ? M$^-CV>^> 0 fcib\ fjfBKiI?L2 1 5(i. LED 
7Wf-; 7 p 2 0lPJJ^^f>^^tL7tefe»% Sil?L2 1 5««mOT*5EltI 

2 1 9i:ict:-b95 y9Xl&gL2 0 3 tf>±OT £K&ii3£-r S^ftKRStf-f * * ? 

[0 0 7 1 ] 

L E D 7 f 7^2 ^ *7 5 y ***&2 0 l±ffi£ii % HI 2 

3 (b) lZ7Fi-£7%, * V - F^ 4 y F 2 1 8 7 ; - K a- y K 2 2 0 t « $ tit V> 
-So M'ly KPI±, #1 (Cu) -y^* (N i ) adoi, ov>T% i(Au) 
#>o § &;ff&ofck<7)/$ s fflv>ib*LTV*&o LED7l"ff 7 7*2 fi , ±sB Lfc J: S i 

*T;frfcfflttfc#*R'C**S*»'*o cOt^ *&*3IFP3 6 fc*V- K2 

1 8 tTO 3 8 J: 7 ^ - K 2 2 0 i: ^ J; o tLl> » 4*, ^ 

[0 0 7 2] 

©fl4LEDO*t4|III»#)!l«$ft4. -ffcfrlE., LED7Wf77 , 2lt 
[0 0 7 3] 
[0 0 7 4] 

V>X2 0 4, 206, 2 0 8tt, -1:5 5 f ^^S«2 0 3 tHat«ti2 2 1*^ 

3fl©LED7Wf^2li, ^7? ? **afe*2 0 1 ±M«J&£ tlfcfB^* - 
[0 0 7 5] 

H2 3 (a) li, 1/-/X2 0 4, 2 0 6, 2 0 8 £Jfc 0 Ktv^««© L E *->l/ 

2 0 060¥mHi-eabSo tit, 3«OLED7Wf 5'7'2S:, fl^A, B, CfcttL 
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LED7U'ffy7 p 2 A, 2B, 2 C#*©#E§6tfc*©*9 5 y **3IM82 0 1 SfcWfc 
(4, ±& tTt: i^r^-hV^ K 2 2 0 * V - 7 K2 1 8 (02 3 ( b ) ) 

[0 0 7 6] 

fit, *LED7Wf-y"/2A, 2B, 2 C fcttttS titzT J - K>< y K 2 2 0 f4 
, WM^^-y 2 3 6 *^LTW&Wfc««$*i/C:feiK @2$U^->2 3 6^li, 
^;V-*-;V2 3 7 *^Lt, IE«T- 2 1 2 tfi$tltv^ 0 #LED7V^ 
f ■;7'2 A, 2B, 2Cfc»»**i.fc*V-hV"Cy K2 1 8tt, El/^->2 3 8^ 
LT«»ttH«KK$*fCi»0, ie^7-^ 2 3 8«li, *;l/-*-;V2 3 9 
t, 2 1 4 t**$iiTV»4, SB^^-^2 3 6, 2 3 8 Ciot 

, LED7Wfy7'2A 1 2B, 2 C tt, »J^^$fLTV^ 0 
[0 0 7 7] 

±!B<Z> £ 9 fitz LED^ya-fl'2 0 0lt HB9i«l£- 2 4 0 fcflfc «3 #tt & fix 

imZti&o LEDtya-Jl'2 0 0 fcHBWf&*2 4 0 tt.TOf 2 4 2tf*t»j£$*L* 

°124 (a) fc, JR^*2 4 2 0«EB&«*ffiBI*> HI 2 4 (b) 1^12 4 2© 

mMm^^fi^ti^o 

[0 0 7 8] 

4 0(4, £l*3tf>5c#MH::H5£3*L*o JS38#*2 4 0 f±. 

(0O;it4\ 100V, 5 0/6 0Hz) t LEDty*i-;V2O0^I 

g! 2 5^tll^f)> LEDtyi-JV2 0 0<&JRUBS*2 4 0 ^<D$L 0 ft»t#ilfc 

[0 0 7 9] 

JH^#^2 4 0 ti> 0 0 tflilbSLZ flh 2 4 4 Sr^LTV* 

&o RJ^IHItP 2 4 4<£>JMi4. TOW^ft±tf ^tv^„ R^Cfl^iS 2 4 4 oftMopgp 

»t&F*«tt»<b. 7k^y7-JV«^2 4 6, 2 4 8 t, ^Kfr2 3 0 fc**^ffi3*L 
TV^o 4*, *&*j» ; f2 4 6**jE«, *&m»2 4 8^tt?** e 3 FU&BU 
2 4 4 £OJSM*^:^i4^M K ^ y^^$tLTV^ 0 
[0 0 8 0] 

0 0 * ARBS* 2 4 0 ^Sfc 0 f-Ht& fc«>4> Lt, f'javrf 

AjR05O-U >^2 5 4fc'J/^ai:2 5 6 t& ? # £ <b tLT 0 U >^*^C2 5 6 

o <j >^feC2 5 6(4, ^(OMIifaV)— U-Fty*)*.frtiXl£Z>®*.£U2 5 8 £^ 

[0 0 8 1 ] 

LED^ya-;V2 0 0*> RJ&KlfflS2 4 4 fcl±*&tro iOtl, LED*V 
j.-;i/2 0 0^75 7n*«2 0 2**, *&S2i§^2 4 6,2 4 8 fcR5£IHIffl5 2 4 40 
IiSffii:OMfct£1I"t*fc*fc, 5!T-f K?L2 1 6 £#4 Kfcf>2 5 2^AS^> KB 
SB 2 1 0 £. If-i YW 23 Ofc a^-fr-f & <£ 3 fc^afc&tr 0 ST* K?L 2 1 6 i: if 4 K tf > 2 
5 2i:T\ LED*^-^2 0 OOR5&M2 4 4 -fe > * -<Z>&S£-fc>-^*& 

£*U #>f KEJSB2 10fc^K)t2 3 0 tt, IE«T-2 1 2, HSffi^ 1 4 fcJtiS 
■r*i^*» : T-2 4 6, 2 4 8 i©tf^W4?nS, 
[0 0 8 2] 

LED*ya-;V2 0 0#liJ6&itL^i:, 0 - 'J > 2 5 4 fc*£*Lfclfc> U >^fc 
£2 5 6 &R512E3S&2 4 4 \,zte£&A,X*mfe1r 2> 0 ZtiKX *) „ iE«Jr?-2 1 2 
?2 4 6, HUSH 5 - 2 1 4 fc#&m« : F2 4 8 fc**af*U ft* ^ fc 
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t%& 0 ttz, v ?*msL2 0 2 <S>l5l££:Mi:RMJg&2 4 4 0¥fflftJl®^ J f 

h&!9, 0 0 BSH^JL 2 4 0 ^J^^zc 

^ 2 0 0 ^.TOff* 2 4 0 ^<7>ikfc5t$J^& $ h \Z±.\f £ iz *7^-^ 2 0 2 

fcTOTO2 4 4 0iI(:y'J 3>^'JX^Mf^iti LT&«tv* 0 
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